Hyperthermic pretreatment decreases microvascular protein leakage and attenuates hypotension in anaphylactic shock in rats.
Systemic anaphylaxis is a life-threatening allergic reaction and its pathologic conditions, such as edema, bronchospasm, and hypotension, have been attributed to release of vasoactive mediators. Heat shock protein (HSP) is known to play a protective role in living cells under various stresses. In these studies, we investigated the protective role of heat shock response in anaphylactic shock, focusing on changes of blood pressure (BP) and vascular permeability. Adult sensitized rats were injected intravenously with Evans blue (EB) and challenged with bovine serum albumin (BSA). The rats were treated with whole-body hyperthermia at 41.5 +/- 0.5 degrees for 15 min 24 h before BSA challenge. Vascular protein leakage in tissues was analyzed with the EB technique. The results showed that BSA challenge induced EB extravasation in all sensitized rats. EB values (EB/tissue; microg/g) in heart and lung (112.3 +/- 41 and 244.4 +/- 90.6; mean +/- SD; n = 6) in the nonheated rats were significantly higher than those (33.4 +/- 23.3 and 103.4 +/- 63.9; n = 9) in the heated rats (P < 0.05). The results showed that BSA challenge caused BP to fall drastically in the sensitized rats. BP in the heated rats was significantly higher than BP in the nonheated rats from 4 to 15 min during anaphylactic shock (P < 0.001). Inducible HSP72 appeared overexpressed in heart, lung, and liver tissue in the heated rats tested by Western immunoblotting. The results indicate that reduction of increased protein leakage and attenuation of hypotension may result from induction of HSP by whole-body hyperthermia.